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LC7073, LC7073M

Error Detection and Correction LSIs
for RDS Demodulators

Preliminary

OVERVIEW

The 1.C7073 and LC7073M are error detection and correction LSIs that provide an easy interface to the
LA2230 and LA2231 radio data system (RDS) demodulators. Both devices incorporate an on-chip oscillator
that connects directly 10 an external ceramic resonator.

The LC7073 and LC7073M provide group synchronization, selectable error detection and correction, output
clock polarity selection, a block data start signal output and an error output that signals error cormrection

~ failures,

The LC7073 and LC7073M operate from a 5 V supply and are available in 18-pin DIPs and MFPs,

respectively.

FEATURES

» RDS error detection and correction

* Easy interface with LA2230 and LA2231 demodulator ICs

» Serial data transfer system
* Group synchronization capability

* Selectable error detection and correction

*  Output clock polarity selection
* Block data start output

»  Error output ‘

*  On-chip oscillator
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LC7073, LC7073M

PACKAGE DIMENSIONS
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-LC7073, LC7073M

PIN DESCRIPTION

Number Name Equivalent clrcult Description
._
1 0sC1 % External ceramic resonator connection 1
-—
2 VSs1 Ground
3 V§s2 : Ground
voD
TES Schmitt-trigger reset input. Held LOW for a minimum
4 RES
of 4 clock cycles
Serial data input clock. Connects to RDS demodulator
5 CKIN
output clock
6 DIN Serial data input. Connects to RDS demodulator data
output
7 COREN Error-correction enable input. LOW disables error
correction and HIGH enables error correction.
8 CKPOL JI, Serial data output clock polarity select input
9 VDD 5 V supply
W0 Serial data receive detect output. LOW while receiving,
REC > atter sync detection. High impedance when not
receiving. High impedance after reset
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LC7073, LC7073M

Number Name Equivalent cirguit Description
11 Data start control input. LOW initiates data start for
OSTCTL second block, and HIGH, for all blocks.
Error-correction enabled/disabled output. LOW when
12 COR > error correction oceurs and HIGH when no error
correction occurs. High impedance after reset
Error-detect output, LOW when error correction fails.
13 ERR _‘{>____| High impedance when error correction does not fail.
High impedance after reset
VDo
14 DST Serial data start output. LOW indicates no data start,
' and HIGH, data start, HIGH after reset
voD
15 pouT Sefial data output. HIGH after reset
Voo
16 CKOUT ’ Serial data output clock
17 V583 Ground
.—.—-—
18 0scz External ceramic resonator connection 2
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- 1.C7073, LC7073M

SPECIFICATIONS

Absolute Maximum Ratings

Parameter Symbol . Rating Unit
Supply voltage range Voo 031070 v
05C2, DST, DOUT and CKOUT output voltage Vo —03 to Voo + 0.3 v
range
REC, COR and ERR output voltage range Vo2 03 to 15 v
RES and OSC1 input voltage range Vit ' -0.3 to Vpp + 0.3 v

CKIN, DIN, COREN, CKPOL and DSCTL input

v
voltage range Vie 0315
REC, COR and ERR outpul current range bot 20 mA
OST, DOUT and CKOUT output current range top ~2 to 20 mA
Qutput pins total current range o -14 to 90 mA
DIP power dissipation Py 280 mwW
MFP power dissipation Po2 200 mwW
Operating temperalure range : Topr -40 to 85 deg. G
Storage lemperature range Tetg -85 to 125 deg. C
Recommended Operating Conditlons
T, = 25 deg. C
Parameter Symbo! Rating Unit
Supply voltage Voo 5.0 ' v
Supply voltage range Voo 45 to 6.0 v
Electrical Characteristics
Voo =451t 60 V, T. = -40 to 85 deg. C
Ratinp .
Parameter Symbol Condition Unit
min typ max
CKIN, DIN, COREN, CKPOL and = y
DSCTL HIGH-leve! input voltage Vit [ 0o 135
RES and 0SG1 HIGH-level input - v
voltage Vinz 0.8Voo Voo
CKIN, DIN, COREN, CKPOL and - v
DSCTL LOW-level input voltage Vi Vss 0.3Von
RES LOW-level input voltage ViLz Vss - 0.25Vpp v
GKIN, DIN, COREN, CKPOL and _ - -
DSGTL HIGH-level input current ha Vi= 135V 50 HA
CKIN, DIN, COREN, CKPOL and ] L ) ;
DSCTL LOW-evel input current by Vi = Vss 10 HA
RES LOW-leve! input current liz Vi = Vgs —45 -10 - pA
DST, DOUT and CKOUT Vo low = ~50 pA Voo -12] - - v
HIGH-level output voltage low = —10 pA Voo — 0.5 _ -
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LC7073, LC7073M

Raling -
Parameter Symbal Condition Unit
min typ max
loo = 10 mA - - 15
REC, COR, ERR, DST, DOUT and V. : yV
CKOUT LOW-level output voltage o foL = 1.8 mA. _ _ 04
See note 1. '
REC, COR and ERR output e Vo= 135V - - 50 WA
leakage current Vo = Vss ~10 _ _
RES hysteresis voltage Viys - 0.1Yoo - v
Supply current Ipp See note 2. - 4 10 mA
Oscillator stabilization time iors See figure 7. - - 10 ms

Note .

1. Idle pins have output currents less than 1 mA.
2. Oscillator running, Vi = Vpp, Io = 0 mA
Timing Dlagrams

The relationship between the LC7073 and LC7073M input data (RDS demodulated data output) and output
data is shown in figure 1.
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Figure 1. Inpul and output data

Note

The dotied lines show data start (DST) pulses when the data start control (DSTCTL) is LOW, The serial
output data is delayed by one block between input and output. The error (ERR) and correction (COR)
signals remain active if errors are detected continually.

Serlal output data timing and format

The following list shows the symbols used in the serial output data string in figure 2.

S Start bit (normally 0)

E Emor flag (See table 1.)

F Correction flag (See table 1.)

OE Offset E (normally 0, not used)

OF Offset F (normally 0, not used)

A/B Group. O—group A, 1—group B

B0, Bl Block bits. 00—1st block, 01—2nd block, 10—3rd block, 11-—4th block
DO o D15 Output data
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LC7073, LC7073M

Table 1. Error and correction flags

Indigation E F
lNo error 0 0
|Error correcled 0 1
|Not correctable X

Note
X = don't care

1 data block
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Figure 2, Serial output data format and timing
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LC7073, LC7073M

CKPOL Input read delay

CKPOL is read 1 ms after a reset as shown in figure 3.

VDD /

RES |

Input
L= mg-e) read
! | delay

cKPOL p 4 !

Figure 3. CKPOL mnput read delay

COREN and DSTCTL input read

COREN and DSTCTL are monitored at intervals of one input clock cycle, and their logic states can be
changed at any time. During sync detection, a change in input state occurs if either pin remains steady for
four successive clock intervals as shown in figure 4.

DIN —|—__’—| |
v _ [ L L L LT

COREN and DSCTL

ba——————————Input read delay during sync detection —————————=

Figure 4. Input read during sync detection

After sync detection a change in input state occurs if either COREN or DSTCTL remains steady for four
successive input data blocks as shown in figure 5.

on ¢ )¢ ) 4

COREN and DSCTL

: Input read delay after sync detection

3 _____._.><..__

Figure 5. Input read after sync detection
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LC7073, LC7073M

DESIGN NOTES

Oscillator specifications are shown in table 2 and figure 6. Oscillator stabilization delay is shown in figure
7. Reset input circuitry is shown in figure 8. Supply rise time versus RES delay is shown in figure 9.

Table 2. Oscillator capacitor values

¢1, ¢2
30 pF +10%
30 pF +£10%

4 MHz resonator type

Murata-CSA4.00MG
Kyocera-KBR4.0M

0sC1 osC2

Ceramic
G T resonator T ©2

r T

Figure 6. Oscillator circuit

tepg s the oscillator stabilization time

Figure 7. Oscillator stabilization delay

oo Lo

RES

*= 0.9 yF
»

Figure 8. Reset input

Start point
Voo
z 0.8Vpp

1.125 ¥ (0.25 Vpp, min)

Osclllator stabilization
time (10 to 100 ms)

Figure 9. Supply rise time vs. reset delay

A minimum delay of 10 ms should be allowed for oscillator stabilization. A 10 to 100 ms reset delay is
generated using a 0.1 uF reset capacitor, C. A larger capacitor should be used if the supply rise time is

longer.
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LC7073, LC7073M

Sync and arror
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Figure 10. System block diagram

DEVICE COMPARISON

The LC7070N, LC7070M and LC7071NM have identical basic functions, pinouts and input/output' timing
to those of the LC7073 and LC7073M. Their respective packages and output circuitry are compared in table
3.

Table 2. Device comparison

Device Package Output type
LC7070N 18-pin DIP
Open-drain
LC7070NM 18-pin MFP
‘ LC7071NM 18-pin MFP
LC7073 18-pin DIP Totem-pole using MOS transistors
LC7073M 18-pin MFP

The differences in output data format between the LC7070N/LC7070NM/LC707INM and
LC7073/LC7073M are as follows.

Offset Words E and F

The LC7070N/LC7070NM/LC7071NM recognizes offset words E and F and performs group sync detec-
tion. The LC7073/LC7073M does not recognize offset words E and F—it only detects A, B, C, C' and D,

Input Data Blts

If all data bits are 0, the LCT7070N/LC7070NM/LC7071NM only recognizes offset word E. The
LC7073/L.C7073M does not recognize the offset word E block. No sync detection occurs if all input d_ata
bits are 0. Once data cutoff has been determined, output data stops and the sync cutoff sequence begins.

Sync Detectlon Method

The LC7070N/LC7070NM/LC7071NM searches for 5 consecutive blocks in the correct sequence within
each group of 12 blocks. The LC7073/LC7073M searches for 2 consecutive blocks in the correct sequence
within each group of 3 blocks.

Data Output After Sync Detectlon

The LC7070N/LCT070NM/LC7071NM starts data output with the first block (offset A) directly after the
last block in the sync detection group. If sync detection occurs during the first block (offset A), the
LC7073/LC7073M starts data output with the second block (offset B). If sync detection occurs during the
second or third block (offset B or C), and finishes before the end of the fourth block (offset D), the
LC7073/LC7073M starts data output with the first block (offset A) of the second group.
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LC7073, LC7073M

Sync Error

A sync error occurs if no offset word is detected for more than five consecutive blocks. This applies to both
the LC7070N/LCTO7ONM/LC707INM and LCT7073/LC7073M.

Error Correctlon

In error-correction mode, an error of less than 5 bits is corrected to an accuracy of 5 bits. This applies to
both the LC7070N/LC7070NM/LC7071NM and the LC7073/LC7073M.

PRECAUTION

Note that the solder-dip method should not be used for the LC7073M (MFP).

W Ne preducts described or contained herein are intended for use in surgical implants, life-support systems,
aerospace eguipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and
the like, the failure of which may directly or indirectly cause injury, death or property loss.

B Anyone purchasing any products described or contained herein for an above-mentioned use shall:

@ Accept full responsibility and indemnify and defend SANYQ ELECTRIC CO., LTD, its affiliates,
subsidiaries and distributors and all their officers and employees, jointly and severally, against any
and all ¢claims and fitigation and all damages, cost and expenses associated with such use:

@ Mot impose any responsibility for any fault or negligence which may be cited in any. such claim or
litigation on SANYO ELECTRIC CO, LTD, its affilates, subsidiaries and distributors or any of
their officers and employees jointly or severally.

W Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYQ believes information herein is accurate and refiable, but no guarantees
are made or implied regarding its use or any infringements of intellectual property rights or other nghts of
third parties. :
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